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GENERAL NOTES. 
botany: 

Changes in Plant Life on the San Francisco Peninsula. 1 — 
We are not very apt to notice changes that gradually and pro- 
gressively prepare themselves in our surroundings. We have no 
room in our journals for facts of every-day occurrence, and at the 
same time these gradual changes offer more analogies to the 
great secular changes that have preceded the present state of our 
globe, and give more material for the study of evolutions than all 
floods, earthquakes and other cataclysms. 

All vegetation of our earth is subject to secular changes, and it 
is not necessary to go to the fossil plants, imbedded in coal, to 
find ample proofs for this axiom. The bogs of Northern Europe, 
the lacustrine dwellings of the Alpine regions, show in different 
strata the remainders of different forest trees ; and in the Atlantic 
States many acute observers have noticed that the birch gradually 
supersedes the conifers. 

Such a process of change, of course, is accelerated if to the 
secular process of change is added the powerful agent of human 

1 The following essay, which will be of interest to all botanists and observers of 
plant growth generally, was read at the meeting of the Academy of Sciences, Feb. 
2d, by jjr. lierman Behr, of San Francisco, ancl appeared in the Rural Press. 
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activity. I have had the good fortune to witness this process in 
two different quarters of the globe ; in Australia and in California. 

The neighborhood of San Francisco and its flora in the year 
1850 was not entirely in its natural state, but still the three orig- 
inal types of landscape that constituted the region could well be 
distinguished. The sand dunes and hills were covered by a dense 
chapparal of live oak ( Quercus agrifolia), Ceanotlius tliyrsiflora, 
and on northern well-moistened declivities by buckeye trees 
( JEsculus califoruica). In some localities a wild cherry (Primus 
ilicifolia) entered this combination, but was in growth and foliage 
so little different from the other components that it easily escaped 
notice. 

This whole region grew very little grass, a fern ( Pteris aqui- 
linei) forming a kind of a rough and rather transparent turf. With 
the exception of a Scirpus, even on marshy places, no Cyperaceous 
plant was growing. Achillea millefolium, Baccharh, Solidago, 
Scrophnlaria and Mivmlus distributed in tufts, varied the other- 
wise naked ground, The depressions of this formation frequently 
contained marshes with a shrubby vegetation of currant bushes 
( Ribes malvaceum) and gooseberries (Rides californicum) and a 
herbaceous vegetation of Hele/iium, Baecharis and Mimulits. 

This character of vegetation reached, almost without modifica- 
tion, up to the Mission Dolores, where grassy plains and hills, 
containing arborescent growths only in their ravines, took its 
place. A belt of the same formation extended from North Beach 
to the Presidio, interrupted here and there by the Artemisia and 
Franseria, vegetation of the, moving dunes and the seashore. ' 

The character of this open tract was in no way different from 
that of the common California pasturage ground when its vegeta- 
tion is not yet too much interfered with. A turf, mostly of annual 
grasses, whose monotony relieved by frequent patches of Nemo- 
phila and Eschscholtzia, is interwoven with different species of 
Panicula, Ortliocarpus, Castilleja and Lupimts, the latter in their 
arborescent species frequently forming miniature forests. 

The third formation of landscape was the most characteristic, 
and many of the component parts of its flora have entirely dis- 
appeared from our neighborhoods; one of them, an Arcnaria of 
singular beauty, probably is extinct, at least has not yet been 
found again in any other locality. 

This formation occupied the southern part of the peninsula, and 
consisted of a large marshy plain, merging, towards the sea, into 
the common California marsh, full of meandering, brackish creeks, 
and separated on the other side from the Ccanolhus and live oak 
and chapparal, by a densely interwoven and much varied arbores- 
cent vegetation, where the trees of the chapparal mingled with 
Myrica, dogwood (Cornus), honeysuckle (Lcmicera), Garry a, bay 
tree (Oreodaphnc), Photinia, etc. A corresponding herbaceous 
vegetation of luxuriant Megarrluza, hemlock, Heraeleum, differ- 
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ent species of Rumex, Polygonum, and three gigantic species of 
Aspidium covered the black and yielding ground. 

After having penetrated this belt, you would enter a boggy 
prairie, in which stripes of the above-mentioned arborescent 
vegetation indicated the more elevated points and ridges. The 
vegetation of the prairie itself was a most anomalous one, consid- 
ering the latitude and the merely nominal elevation above the 
level of the sea. It was a speck of the Arctic flora. Out of a 
mossy surface rose the slender culmi of a Fcstuca mixed with 
Carer and Eriophorum. The characteristic Menyanthcs trifoliala 
showed everywhere its feathery racemes ; at present, when you 
wish to see them, you have to go to Alaska, or to very consid- 
erable mountain elevations. Besides these was growing a Habe- 
naria and the Epipactls gigantea, two orchideous plants. Angeli- 
ca, Heracleum, CEnantlie, Hydrocoiyle and Nupliar represented a 
vegetation which can be studied still in some localities of this 
peninsula, but not in the vicinity of the city. Wherever the 
moisture formed a surface, it was immediately covered by the 
graceful Asolla caroliniana, a Bidcns and the Arenaria above 
mentioned that has not yet been found again. Now the first- 
mentioned type of vegetation, the chapparal, exists still in some 
fragments in the Presidio reservation ; the second, that of the 
pasture land, is to be met with still, wherever the distance from 
the city is considerable enough to protect native vegetation ; but 
the third type has entirely disappeared. 

We now come to the causes. It is not only the quick growth 
of the city, the sudden change of grade, etc., that have disturbed 
the original equilibrium in nature, for there still exist lonely, 
neglected places enough in the immense circumference of the 
city, where an original vegetation could have remained undis- 
turbed, and where it was protected even against the attacks of 
domestic animals. 

By comparing the present flora of the surroundings, we shall 
easily recognize one of the most powerful agents in the destruc- 
tion of original vegetation. At present the three original types 
of landscape are no more distinguishable. The improvements of 
a growing city have brought all to the same level. The original 
arborescents have been cut down partly for fuel, partly to make 
room for houses. Horticulture has replaced them by the conifers 
of our Sierra and the evergreens of Australia. 

The vegetation of the peninsula is at present more Australian 
than Californian, and if it was not for the beauty of our sequoias, 
pines and firs of our mountains, scarcely any California tree 
would have found admission. 

Parallel with this artificial immigration of Australian arbores- 
cents, goes an herbaceous immigration from Europe and Africa. 
Our original vegetation has very little power of resistance. Its 
very variation is a proof of a certain want of vitality, for any 
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more vigorous organization, by superseding the weaker ones, 
would have produced originally the monotony developed at pres- 
ent by the immigration of foreign plants. 

First of all I mention Silybum mariamim, a native of the Med- 
iterranean region, observed by me the first time in 1854 in Cali- 
fornia, in 1848 in South Australia. Wherever it gets a hold of 
the soil all native vegetation disappears. California is not the 
only land invested by this thistle. I have witnessed the same 
invasion in South Australia, and have read the statement of my 
former teacher, Prof. Burmeister, at present in Buenos Ayres, that 
the same thistle protects, through the time of its vegetation, the 
settlers against inroads of the Pampas Indians, as even these wild 
horsemen cannot cross the immense thickets formed by the same 
species of thistle. The influence of this weed is not confined to 
the neighborhood of San Francisco, and it is chiefly the miniature 
forests of lupines that suffer from its invasion. 

Another weed, Cotula coronopifolla, does the same work in 
moist ground that is begun by Silybum in the more arid tracts of 
soil. The plant, a native of Southern Africa, was observed for 
the first time by me in 1854. I also have witnessed its invasion 
of South Australia, and I recollect very well the single specimen 
I found near Adelaide in 1845. It is well known in Mediterranean 
Europe, but as to the date of its invasion, I only know that it 
was common there at the same time when I found the first speci- 
men in Australia. This weed has transformed the varied aquatic 
vegetation of the different places invested by itself into one 
monotonous green mass with yellow buttons. Our graceful water 
fern, Asolla, that formerly ornamented abundantly our creeks by 
its floating turf, is scarcely to be found any more. 

Now, both of these plants which could be called " the coming 
plants," are Syngenesists or Composite. The Composite themselves . 
are characteristic of the most modern flora, for in a fossilized state 
they are only found. in the most modern formations; in fact, the 
only fossilized Composite of which I know, were products of a 
river that fossilized everything thrown into it. Now it appears 
that in the fight for existence the junior sons of creation have a 
decided advantage, and this accounts for the otherwise inexplica- 
ble circumstance that the variety of organisms decreases so per- 
ceptibly when we enter the realms of Gymnosperms, vascular 
Cryptogams, and all those forms of organic life that existed in the 
early periods of the earth. 

Botanical Notes. — In the Bulletin of the Torrey Botanical 
Club, which, by the way, now appears regularly each month, and 
with a neat cover, Mr. G. E. Davenport describes and figures in 
an excellent plate, a new ferii ( Notholccna grayi) from Southeastern 

Arizona. Grcvillea for. June contains a thoughtful essay on 

Peziza, by M, C. Cooke. The Journal of Botany for May and 

June continues to review the British Characeae, and the bot- 
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any of the British Polar Expedition for 1875-1876. Dr. 

Engler, of Kiel, has published the first part of an essay on the 
evolution of the vegetable kingdom since the Tertiary period, 
under the title, " Versuch einer Entwicklungsgeschichte der 
Pflanzenwelt." It relates to the extra-tropical regions of the 

Northern hemisphere. Dr. H. Muller contributes to Kosmos 

an interesting critique of Gaston Bonnier's essay on the nectaries 
of flowers which was written in opposition to recent doctrines of 



the evolution of flowers- 
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iessrs. bereno Watson and C. S. 
Sargent are botanizing in Northern California and Western Ore- 
gon this summer, while Mr. Vasey, a son of Dr. George Vasey, is 
studying the trees of Southern California for the Forestry Report 
of the tenth census. Mr. E. L. Greene is herborizing in Southern 
California, Arizona, and New Mexico. We have two interesting 
papers from him which have been crowded out unfortunately for 
want of space. 

ZOOLOGY. 1 

Tardigrades and Eggs. — Having found several specimens of 
Tardigrades during the past month, I have been fortunate enough 
to confirm what has been observed in Europe in regard to their 
peculiar manner of depositing their eggs. Among them was one 
which contained within the body, as nearly as I could determine, 
six spherical masses, which, when examined with higher power, 
appeared to be collections of eggs. It was in the act of molting, 
the old skin having slipped back so far as to set free the three 
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Fig. 1- 
attached. 
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-Normal individual seen from above. Fro. 2. — Individual with egg sack 
The embryos can be seen within the eggs. Fig. 3. — -Enlarged view of 



anterior pairs of limbs, while the posterior pair was plainly seen 
moving within. The skin was empty with the exception of a 

1 The departments of Ornithology and Mammalogy are conducted by Dr. Elliott 
Coues, U. S. A. 



